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COMPUTER SYSTEM PROVIDING ENDIAN INFORMATION AND 
METHOD OF DATA TRANSMISSION THEREOF 

Field of the Invention 
The present invention relates to a computer system and, more 
specifically, to a computer system providing endian information and a method 
of data transmission thereof. 

Background of the Invention 

Generally, computers store bytes of data into memories or manipulate 
the data so that the data may be transmitted. A "byte" is a unit of storage 
that can hold a single character and is equal to 8bits, and a "word" equals 
2bytes, that is, 16 bits. Double words equal 32 bits. A 32-bit computer system 
stores 32 bits in one address, such as an address "N", and simultaneously 
loads the 32 bits in a 32-bit data bus. There are two ways to load the 32 bits 
in the 32-bit data bus: a little endian format and a big endian format. 

Fig. 1 is a diagram illustrating a little endian format and a big endian 
format. As shown in Fig. 1, the little endian format 12 sequentially stores 
byte #0, byte#l, byte #2, and byte #3 from the least significant bit (LSB) to 
the most significant bit (MSB). The big endian format 14 sequentially stores 
byte #0, byte #1, byte #2, and byte #3 from MSB to LSB, Data arranged in the 
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little endian format 12 or the big endian format 14 is loaded into a data bus 
line as follows: the least significant bits are loaded into a data line A[D7:D0]; 
more significant bits are loaded into a data line B[D15:D8]; even more 
significant bits are loaded into a data line C[D23:D16]; and the most 

5 significant bits are loaded into a data line D[D31:D24]. 

A computer system may be connected with various peripheral devices 
by a peripheral component interconnect (PCI) connector. An audio adaptor 
card, a graphic adaptor card, a local area network (LAN) interface card, a 
small computer system interface (SCSI) card, and a PCI-industry standard 

10 architecture (PCI-ISA) expansion card are inserted into the PCI connector. 

The audio adaptor card controls audio output from a speaker, and the graphic 
adaptor card controls visual output from a display monitor. The LAN interface 
card connects the computer system with a LAN. The SCSI card can control a 
CD-ROM driver, a scanner or a high speed SCSI disk drive. The PCI-ISA 

15 expansion card can connect a keyboard with an ISA bus, a microphone, and a 
mouse with a bus. PCI peripheral devices are connected with a controller 
through a bus, thereby allowing for data communication. 

During booting of a computer system, a computer system with a 
mono endian system chooses to use either the little endian format or the big 

20 endian format for data transmission. Thereafter, the computer system 
performs all tasks using the chosen format for data transmission. 

However, a problem exists in that peripheral devices, which are 
connected to the computer system at the request of a user, may not use the 
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same endian format as the computer system. In addition, known peripheral 
devices do not identify endian information of a computer system to which 
they are connected and, therefore, do not allow for altering of the 
configuration of data from a peripheral device to be compatible with that of 
the computer system. 

For example, if a peripheral device used with a personal computer is 
set to transmit data in the little endian format and the computer system 
performs data communication using the big endian format, there will be data 
confusion between the peripheral device and the computer system. Therefore, 
the computer system will malfunction. 

Summary of the Invention 

It is therefore a feature of the present invention to provide a computer 
system providing endian information. 

It is another feature of the present invention to provide a method of 
data transmission of the computer system. 

A preferred embodiment of the present invention is directed to a 
computer system comprising a system bus, a system configuration register, a 
main controller, a PCI host controller and PCI peripheral devices. The system 
configuration register stores first endian information of the computer system. 
A main controller is connected to the system bus and controls an operation of 
the computer system according to a system configuration register value. The 
PCI peripheral devices store second endian information in a base address 
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register. A PCI host controller is connected between the system bus and the 
PCI peripheral devices. The PCI host controller compares the first endian 
information with the second endian information and if the compared data is 
not identical, the PCI host controller byte-swaps data of the PCI peripheral 
devices to transmit the data to the system bus. The second endian information 
is stored in the base address register as one bit. The peripheral devices 
include: a controller for controlling operations of the peripheral devices; a 
memory device for storing data of the peripheral devices; a memory controller 
for controlling the memory device; and a PCI target chip for building the base 
address register therein, and having address information of the peripheral 
devices. 

According to another embodiment of the present invention, a method 
of data transmission of a computer system comprises the steps as follows. A 
PCI host controller reads endian information stored in a base address register 
of peripheral devices. The PCI host controller compares whether endian 
information of the computer system is equal to the endian information stored 
in the base address register of the peripheral devices. If the compared 
information is not identical, the PCI host controller byte-swaps data of the 
peripheral devices, and then transmits the data to a system bus of the 
computer system. If the compared information is identical, the PCI host 
controller does not byte-swap data of the peripheral device and transmits the 
data of the peripheral devices to the system bus. 

Therefore, according to the present invention, data transmission 
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without data confusion is implemented even when the endian information of 
the peripheral devices is not identical with the endian information of the 
computer system. 

Brief Description of the Drawings 
The invention may be understood and its objects will become apparent 
to those skilled in the art by reference to the accompanying drawings as 
follows: 

Fig. 1 is a diagram illustrating a little endian byte format and a big 
endian byte format; 

Fig. 2 is a diagram illustrating a computer system in accordance with a 
preferred embodiment of the present invention; and 

Fig. 3 is a diagram illustrating a method of data transmission in 
accordance with a preferred embodiment of the present invention. 

Detailed Description of the Preferred Embodiments 
Preferred embodiments of the present invention will be described 
below in more detail with reference to the accompanying drawings. This 
invention may, however, be embodied in different forms and should not be 
constructed as limited to the embodiments set forth herein. Rather, these 
embodiments are provided so that this disclosure will be thorough and 
complete, and will fully convey the scope of the invention to those skilled in 
the art. 
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Data transmission of a computer system will be explained hereinafter. 
In addition, a 32-bit computer system will be described as an example. 

Fig. 2 is a diagram illustrating a computer system in accordance with a 
preferred embodiment of the present invention. Referring to Fig. 2, the 
computer system 200 includes a main controller 202, a system configuration 
register 203, a system bus 204, a memory device 205, a memory controller 
206, a PCI host controller 208, a PCI bus 210, a first PCI card 220 and a 
second PCI card 230. The main controller 202 is connected to the system bus 
204 to control an operation of the computer system 200 according to 
information from the system configuration register 203. The memory 
controller 206 is connected between the system bus 204 and the memory 
device 205. Endian information of the computer system 200 is stored in the 
system configuration register 203. The PCI host controller 208 is connected 
between the system bus 204 and the PCI bus 210, connecting PCI cards 220 
and 230, which are coupled with the PCI bus 210, with the system bus 204. 
For example, the size of the system bus 204 and the PCI bus 210 may be 32 
bits. 

The first PCI card 220 includes a controller 222, a memory controller 
224, a memory device 223, a PCI target chip 226 and a bus 228. The 
controller 222 controls an operation of the first PCI card 220. For example, if 
the first PCI card 220 is a LAN card, it controls data communication. The 
memory device 223 stores data of the first PCI card 220 using the memory 
controller 224. The PCI target chip 226 builds a base address register (BAR) 
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225 therein, and stores address information and endian information of the first 
PCI card 220. The size of bus 228 is 32 bits. The second PCI card 230 has 
almost the same configuration as the first PCI card 220. For example, in case 
of a sound card, it controls a reciprocal operation with a speaker. 

The BAR 225 has 32-bits and uses one of the bits for storing endian 
information. The endian information of the first PCI card 200 is stored in the 
fourth bit of the BAR 225 as "0". Endian information of the second PCI card 
230 is stored in fourth bit of a BAR 235 as "1". 

In this case, for example, the "0" represents a little endian format and 
the "1" represents a big endian format. The data stored in the memory 
device 223 of the first and second PCI cards 220 and 230 is [D31:D0] = "D" 
"C" "B" "A". When the endian information of the computer system 200 stored 
in the system configuration register 203 of the computer system 200 shows 
"0", i.e., the little endian format, the endian information of the first PCI card 
220 becomes "0", so that data presented on the bus 228 of the first PCI card 
220 is [D31:D0] = "D" "C" "B" "A". Thus, the [D31:D0] - "D" "C" "B" "A" 
is stored as [D31:D0] = "D" "C" "B" "A" in the memory device 205 through 
the PCI bus 210 and the system bus 204. As a result, data transmission is 
carried out without any data confusion between the first PCI card 220 and the 
computer system 200. 

On the other hand, when the endian information of the second PCI 
card 230 is "1", the PCI host controller 208 recognizes that endian 
information of a memory system is different from the endian information of 
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the second PCI card 230. Data [D31:D0] = "D" "C" "B" "A" stored in a 
memory device 233 of the second PCI card 230 is shown as [D31:D0] = "A" 
"B" "C" "D" on a bus 238. The PCI host controller 208 byte-swaps the data 
[D31:D0] = "A" "B" "C" "D" of the bus 238 and transmits the byte-swapped 
data to the system bus 204 in the state of the data [D31:D0] = "D" "C" "B" 
"A". After that, the data [D31:D0] = "D" "C" "B" "A" of the system bus 204 
is stored as [D31:D0] = "D" "C" "B" "A" in the memory device 205. 
Therefore, the PCI host controller 208 prevents existing data confusion by 
byte-swapping data of the second PCI card 230 when the endian information 
of the computer system 200 is different from the endian information of the 
second PCI card 230. 

The method of data transmission in accordance with the computer 
system 200 is described in Fig. 3. Referring to Fig. 3, endian information, for 
example, little endian information of a computer system 200 is stored in a 
system configuration register 203 (block 310). Then, a PCI host controller 
208 reads little endian or big endian information stored in base address 
registers 225 and 235 of first and second PCI cards 220 and 230, respectively 
(block 320). The PCI host controller 208 decides whether the endian 
information of the computer system is the same as the endian information of 
the first PCI card 220 and the second PCI card 230 (block 330). When the 
endian information of the computer system is identical to the endian 
information of the first PCI card 220, the PCI host controller 208 transmits 
data of the first PCI card 220 to a system bus 204 (350). If the endian 
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information of the computer system is different from the endian information 
of the second PCI card 230, the PCI host controller 208 byte-swaps data of 
the second PCI card 230 (block 340). The byte-swapped data of the second 
PCI card 230 is transmitted to the system bus 204 (block 350). 

5 As described above, the computer system of the present invention 

stores endian information identifying the endian format being used in one bit 
of a base address register built in to peripheral devices connected to the 
computer system. Then, a PCI host controller decides whether endian 
information of the computer system is the identical with endian information 

10 of the peripheral devices. If the compared information is not identical, the 

controller byte-swaps data of the peripheral devices to transmit the data. Thus, 
a data transmission is carried out without data confusion even when the 
endian information of the peripheral devices is different from the endian 
information of the computer system. 

15 Although the illustrative embodiments have been described herein 

with reference to the accompanying drawings, it is to be understood that the 
present invention is not limited to those precise embodiments, and that 
various other changes and modifications may be affected therein by one of 
ordinary skill in the related art without departing from the scope or spirit of 

20 the invention. All such changes and modifications are intended to be included 
within the scope of the invention as defined by the appended claims. 
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